Due to the continued prevalence of e-learning underutilization in Indonesia's higher education context, this study empirically examines individual and system characteristics believed to influence students' acceptance of e-learning systems. The proposed research model is developed to examine the influence of five characteristics of the Technology Acceptance Model using the Structural Equation Modelling technique. This study found that both individual characteristics, computer self-efficacy and internet self-efficacy, play an important role, indirectly affecting perceived intention to use e-learning. The system characteristics including learning content and technology accessibility have been found to significantly influence learners' acceptance behaviours. Both perceived ease of use and perceived usefulness were found to be significant predictors of perceived intention to use. Additionally, perceived usefulness was found to have more predictive power than perceived ease of use on behavioural intention to use. This study contributes to a better understanding of how to enhance e-learning acceptance through improvement in individual and system characteristics.
Introduction
Organisations have recently struggled to adjust fully to the changing global environment and enhance their competitiveness. In line with the development of information communication technologies (ICT) and the internet, numerous organisations, including educational institutions, are using electronic learning, or e-learning. ICT in teaching and learning has generated a need to transform the way in which higher education students learn by using more modern, efficient, and effective alternatives. One such alternative is e-learning, referring to the use of computer network technology to deliver a broad array of solutions (typically over an intranet or the internet) that enhance knowledge (Welsh, Wanberg, Brown & Simmering, 2003; Engelbrecht, 2005; Yuen & Ma, 2008) . E-learning also uses web-based communication, collaboration, knowledge transfer, and training to process asynchronous or self-paced learning without time and space barriers (Kelly, 2001; Kelly & Bauer, 2004; Lee, Yoon & Lee, 2009; Yuen & Ma, 2008; Cheng, 2011) . The emergence of computer tablets with portability, an abundance of multimedia applications, and multiple routes for internet access also extend e-learning applications (Kinash, Brand & Mathew, 2012) . Numerous higher education institutions have therefore adopted webbased learning systems for their e-learning courses. E-learning systems enable learners to independently study course contents. They can also decide when to study, the sequence of the study content, and the amount of time to spend on self-education, without time and space barriers (Blake & Butcher-Green, 2009 ).
Education delivered through electronic media is becoming increasingly relevant in educational systems, particularly at the tertiary level. Developing countries are increasingly using e-learning systems, which are proving to be beneficial in educational institutions. In the case of Indonesia, the development of ICT is less encouraging compared with developed countries, or neighbouring developing countries, such as Malaysia, the Philippines, and Thailand (Yuhetty, 2003) . Kuntoro and Al-Hawamdeh (2003) found that the level of participation in e-learning courses is low and that the quality of such courses is perceived as only fair. Abbad, Morris and Nahlik (2009) argued that successful implementation of an e-learning system requires in-depth understanding of user acceptance processes and methods of engaging students with these technologies (Saadé&Bahli, 2005) . However, Ngai, Poon and Chan (2007) indicated a limited empirical examination of factors underlying student adoption of e-learning systems.Thus, we investigate what external factors to consider in enhancing e-learning acceptance. Numerous constraints affect the total acceptability of this technology. Soekartawi (2005) identified four constraints influencing e-learning acceptance in developing countries, including ICT infrastructure, human resources, pedagogical aspects, and policy support. Human factors are a crucial factor in facilitating diffusion of an ICT program, such as e-learning in most developing countries (Yuhetty, 2003; Purnomo & Lee, 2010) . Therefore investigating human factors affecting acceptance of e-learning systems in Indonesia is a prime concern.
Numerous problems relate to human factors in developing countries, including general poor ICT knowledge and skills, a lack of understanding of the Internet among instructors and students, and negative attitudes toward e-learning systems (Soekartawi, 2005) . For student attitudes toward e-learning, Kuntoro and Al-Hawamdeh (2003) highlighted the passive nature of Indonesian students' learning habits, leading to e-learning problems because of the requirement of this mode of learning for students to be more involved and explorative. Therefore serious effort must be made to overcome this problem and to enhance e-learning acceptance in Indonesian higher institutions. Research is required to more intensively focus on student perceptions and attitudes toward e-learning and their intention to use such a learning approach.
The three variables of perceived usefulness (PU), perceived ease of use (PEOU), and perceived intention to use (PIU) are combined as the basis of the technology acceptance model (TAM), (Davis, 1989) , which has been used as the theoretical foundation for numerous empirical studies to research user technology acceptance (Venkatesh & Davis, 2000; Seyal, Rahman & Rahmim, 2002) . However, a critical review of TAM (Legris, Ingham & Collerette, 2003; Wu & Wu, 2005) argued that there is a need to incorporate other external and internal variables to provide a comprehensive view of IT adoption behaviour. Okazaki and dos Santos (2012) proposed that attempts to extend the TAM have adopted one of three approaches: introducing variables from related models, introducing additional or alternative factors, and examining antecedents and moderators of PU and PEOU (Wixom & Todd, 2005) . Specific factors related to human change processes should be incorporated to search for more external variables to provide increasingly accurate explanations of the TAM model (Csikszentmihalyi, 1993; Cheng, 2011) . We use the two critical dimensions of individual and system characteristics as external variables in the TAM to obtain results. For individual characteristics, certain literature and empirical studies have highlighted the importance of psychological readiness for the computer and Internet during e-learning implementation in Indonesia's higher-education context (Pannen & Abubakar, 2005; Kuntoro & Al-Hawamdeh, 2003; Ali, 2004; Hussein, Aditiawarman & Mohamed, 2007) . Thus, we propose the three external variables of computer self-efficacy, internet self-efficacy, and instructor's attitude toward students to be the primary aspects of individual characteristics affecting e-learning acceptance in Indonesia (Pannen & Abubakar, 2005; Priyanto, 2007 : Basuki, 2007 . For system characteristics, course management and technology factors have been observed to be the primary problems in fostering e-learning in developing countries (Kuntoro & Al-Hawamdeh, 2003; Soekartawi, 2007; Andersson & Grönlund, 2009 ). Therefore we select learning content and technology accessibility as external variables affecting e-learning acceptance in Indonesia.
In sum, we employ two dimensions of five external variables to achieve the aim of this study: computer self-efficacy, internet self-efficacy, instructor's attitude toward students, learning content, and technology accessibility. We tested these five external variables combined with the TAM, PU, PEOU, and IU in the proposed model using structural equation modelling (SEM). We hope to identify the influence of individual and system characteristics on the perception of usage intention with respect to e-learning systems. We anticipate that our research model will assist information system researchers and practitioners to better clarify individual and system characteristics in the development, management, and use of new ICT. Therefore we explore the e-learning acceptance of students drawn from two public universities in Indonesia, and are guided by the following research questions:
1. What external factors should be considered in enhancing e-learning acceptance? 2. To what extent does the individual characteristic of external factors influence e-learning acceptance? 3. To what extent does the system characteristic of external factors influence e-learning acceptance?
Theoretical frameworks and hypothesis development
Recently, the technology acceptance model has been applied to understand learners' acceptance of elearning systems (e.g., Ong, Lai & Wang, 2004; Lee, 2006; Ong & Lai, 2006; Hussein et al., 2007; Park, et al., 2009 ). The TAM introduces two particular beliefs: perceived usefulness (PU) and perceived ease of use (PEOU), which are the important antecedents of behavioural intentions to use information technology. PU is defined as ''the degree to which a person believes that using a particular system would enhance job performance'', while PEOU is defined as ''the degree to which a person believes that using a particular system would be free of physical and mental effort'' (Davis, 1989) . Further, PU and PEOU both affect a person's attitude toward using a technology system and these attitudes determine the behavioural intentions to use the system, which, in turn, lead to actual system usage.
In the revised version, the TAM was extended by incorporating a variety of external variables (Venkatesh & Davis, 1996 , 2000 Venkatesh, 2000; Venkatesh & Morris, 2000; Venkatesh, et al., 2003) . It was suggested that other external variables affecting users' acceptance behaviour of a new technology are mediated by the two constructs, PU and PEOU; however, the empirical evidence for such external variables were not tested by them at that time. In this line of TAM research, several external variables were identified in addition to PU and PEOU to explicate the determinants of users' acceptance decisions on e-learning systems (Pan, Sivo & Brophy, 2003; Saadé & Bahli, 2005; Volery & Lord, 2000; Brown, 2002; Hussein et al., 2007; Park et al., 2009; Lau & Woods, 2009 ). For example, some researchers (Brown, 2002; Pituch & Lee, 2006) identified two sets of external variables that affect PEOU and PU of an e-learning system: (1) individual characteristics; and (2) system characteristics. Accordingly, this study investigates the impact of external variables that include individual characteristics and system characteristics on users' perceived ease of use, usefulness, and intention to use e-learning systems in an attempt to investigate users' acceptance behaviour with respect to e-learning systems. Our research model (See Figure 1) , which integrated the key belief dimensions of the TAM, was tested with antecedents found to be important predictors of the use beliefs (PU and PEOU) in e-learning systems acceptance. This model assumed that two individual characteristics and three system characteristics would directly affect both use beliefs (PU and PEOU). The impact of the antecedent variables on perceived intention to use (PIU) was hypothesized to be completely mediated by PU and PEU. As mentioned in the TAM model, PEOU would directly affect PU and both PU and PEOU would affect PIU of e-learning systems.
Computer self-efficacy
Computer self-efficacy is defined as individuals' beliefs about their ability to use a computer in the context of information technology (IT) usage (Compeau & Higgins, 1995; Compeau, Higgins & Huff, 1999) . Empirical studies show that computer self-efficacy influences technology acceptance (Burkhardt & Brass, 1990; Igbaria & Ivari, 1995) and several findings have demonstrated the significance of computer self-efficacy in explaining users' computing behaviours (Vankatesh & Davis, 1996; Fenech, 1998) . Computer self-efficacy plays a critical role in terms of its effect on PEOU (Madorin & Iwasiw, 1999) and PU (Venkatesh & Davis, 1996; Hayashi, Chen, Ryan & Wu, 2004) . In the context of Indonesia, Pannen and Abubakar (2005) have indicated that there are serious problems in terms of psychological readiness, such as student self-efficacy in an e-learning situation. An empirical study by Hussein et al. (2007) demonstrated that computer self-efficacy is an important determinant of e-learning acceptance in Indonesia's Open University. These indications suggest that computer self-efficacy has a significant effect on PEOU and PU for an e-learning system. Thus, we make the following hypotheses:
H1: Computer self-efficacy has a positive effect on PU of an e-learning system. H2: Computer self-efficacy has a positive effect on PEOU of an e-learning system.
Internet self-efficacy
Internet self-efficacy refers to an individual's belief in his or her ability to successfully perform a distinct set of behaviours required to establish, maintain, and effectively utilize the Internet over and above basic personal computer skills (Eastin & LaRose, 2000) . Joo, Bong and Choi (2000) defined internet selfefficacy as the perceived capability to use the Internet. Some researchers (Joo Bong and Choi, 2000; Eastian & LasRose, 2000; Hsu & Chiu, 2004) have found that internet self-efficacy is one predictor of the intention to directly or indirectly use the internet. Specifically, Roca, et al. (2006) proved that internet self-efficacy is a significant predictor of PEOU. In accordance with previous research, this study proposes that internet self-efficacy is a predictor of behaviour intention to use indirectly via PU. Therefore, we hypothesize that:
H3: Internet self-efficacy has a positive effect on the PU of an e-learning system. H4: Internet self-efficacy has a positive effect on the PEOU of an e-learning system.
Figure 1.The proposed research model
Instructor's attitude toward students Collis (1995) remarked that an instructor plays a central role in the effectiveness of e-learning acceptance. Volery and Lord (2000) noted that an instructor's attitude toward students is related to the instructor's personal approach and teaching manner, and their ability to motivate the students in a classroom setting during intensive learning. Additionally, Volery and Lord (2000) explored three critical factors in elearning acceptance: technology (ease of access and navigation, interface design, and level of interaction); instructor (attitudes towards students, instructor's technical competence, and classroom interaction); and previous use of technology from a student's perspective. Serwatka (1999) emphasized that students attending a class with an instructor who has a positive attitude towards learning delivery and who promotes the technology are likely to experience more positive learning outcomes. Therefore, based upon the results of previous research, we propose that instructor's attitude toward students is a predictor of PU. We examine this through the following hypothesis:
H5: Instructor's attitude toward students has a positive effect on PU of an e-learning system. 
Learning content
Online learning content refers to the content of a learning program (Lim, Lee & Nam, 2007) . According to Barker (2003) , the design of online learning should be similar in fashion to a classroom format in terms of the course description, objectives, learning content, purpose, scope and evaluation. Picciano (2001) argued that media without content is powerless. He went on to emphasize that a message must be tailored to the delivery method; some media are better suited for delivering specific forms of information. Furthermore, he suggested that interaction and communication from instructor-to-student and student-tostudent must be carefully considered in designing and developing learning content. In the context of Indonesia, Soekartawi (2005) found that the problems in designing, developing, and administering an online learning program still remained. An empirical study by Hussein et al. (2007) demonstrated that design and layout of the e-learning management systems seems to have a positive effect on students' acceptance of online learning in Indonesia. Thus having well-designed e-learning content may facilitate online learning and increase motivation to use the e-learning tools. In light of this, we assert that learning content is an important determinant that directly influences users' PU and PEOU. Thus, we propose the following hypotheses:
H6: Learning content has a positive effect on the PU of an e-learning system. H7: Learning content has a positive effect on the PEOU of an e-learning system.
Technology accessibility
Accessibility is defined as the degree of convenience with which an individual accesses an information system ). Christensen, Anakwe and Kessler (2001) clarified that technology accessibility is also important in that distance learners will have to access the technology used in an online learning course. Previous research (Graham, 1995; Harter & Kim, 1996; Zhang & Estabrook, 1998) found that greater accessibility leads to more frequent use of an information system, whereas low accessibility works as a barrier in using the system. Soekartawi (2005) reported that students in developing countries encounter the problem of connectivity. Such problems are associated with the availability of telephone lines, electricity, and internet connections. Poon, Low and Yong (2004) strengthened this claim by noting that problems with connectivity and low browsing speeds will deter students from taking online courses. Therefore, technology must be designed and managed carefully in order to meet the basic demands of an online learning system. Hussein et al. (2007) found that technological factors are a significant predictor of PEOU. Lin and Lu (2000) reported that easier information accessibility brings about higher use of information and higher perceptions of ease of use. Similarly, Park (2009) found system accessibility of technology to be significant with respect to PEOU. Based upon the preceding research, the following hypothesis is proposed:
H8: Technology accessibility has a positive effect on the PEOU of an e-learning system.
Perceived usefulness, perceived ease of use and perceived intention to use
Numerous empirical studies have provided support for the proposition that PU and PEOU are the primary predictors of PIU an information technology system (Davis, 1989; Igbaria, Zinatelli, Cragg & Cavaye, 1997; Gefen & Straub, 1997 , 2000 Venkatesh & Davis, 2000; Gefen, 2003; Ong et al., 2004; Lee, 2006; Ong & Lai, 2006; Hussein et al., 2007; Park et al., 2009 ). In the context of e-learning, PU refers to the extent to which students believe that using the e-learning system will enhance their learning performance, while PEOU is defined as the degree to which a student believes that the use of an e-learning system will be effortless and easy to use (Davis, 1989) . PEOU will similarly directly or indirectly affect a student's intention to adopt e-learning through their PU. Thus based on the above, we make the following hypotheses:
H9: PEOU has a positive effect on PU of an e-learning system. H10: PEOU has a positive effect on the PIU of an e-learning system. H11: PU has a positive effect on PIU of an e-learning system.
Research methods

Sample description
The data used to examine the research model were obtained from two public universities in Indonesia, located on Central Java Island, and representative of the 10 largest campuses applying the e-learning system in Indonesia. These two universities possess various faculties that are traditionally found in universities such as medicine, engineering, agriculture, science, education, economics and business, law, literature, and social sciences. Therefore, these universities constitute an appropriate sample for this research.
E-learning context
Since 2000, universities have created ICT roles for learning activities, developing learning management systems (LMSs) to support e-learning. In Indonesia, e-learning is typically implemented in higher education to support administrative works, management, laboratories, digital libraries, and learning activities. The e-learning implementation model facilitates two primary functions: face-to-face interactions between students and lecturers (interactive in-class activities) and student self-study (in laboratories and libraries, and providing expert consultations). The LMS allows two types of interface access: student-desk and lecturer-desk LMS access. The students' LMS involves features such as My Class, providing a timetable for each course, the names of classmates, and the contents of the textbook. The LMS also allows the academic administration direct access to information services, facilitating accurate information releases. Lecturers can use the LMS to obtain information regarding their students and access information services. Both students and lecturers can access the comprehensive My Class function, which provides schedules and module plans, downloads (e.g., lecture materials, presentation files, support materials, video animations, assignments), discussion forums, answer-uploading (for students), student assignment summaries (for lecturers), and supplementary assignments (when lecturers provide additional materials). In summary, LMSs provide an e-learning environment enabling students and lecturers to learn and exchange information and facilitate learning. Because LMSs are easy to access, widely accepted, and prevalently used, LMSs are often compulsory for both students and lecturers at universities.
Questionnaire collected
The questionnaire was designed as an online survey placed on the university e-learning system. The questionnaire was administered through the LMS used by the universities and only registered students could access the questionnaire. The link to the online survey was sent by e-mail to a total of 500 students who had taken at least one e-learning course offered by the two universities and various faculties. We received a total of 355 responses. Since 29 questionnaires were incomplete, a total of 326 usable questionnaires were used, representing a response rate of 65%.
To provide better insight into the participants, respondent demographic profiles, including gender, age and education, were analyzed. In this study, there were more male respondents (56.4%) than female. The majority of respondents (53.4%) were in the 20-30 age range, with 42% falling into the less than 20 years of age category. In terms of educational level, the highest level was bachelor's degree (74.8%), followed by vocational degree (21.2%), master's degree (2.8%) and finally doctoral degree (1.2%). Most participants had internet experience of more than 3 years, representing 62.6% of the total sample. 50.6% of the respondents reported less than 1 year of e-learning experience. These sample demographics are recorded in Table 1 . 
Instrument development
The completed instrument consisted of two parts. Part A was designed to identify demographic attributes of the respondents. It contained demographic items such as gender, age, education level, years of using the internet, and years of e-learning experience. The instruments in part B were mainly adapted from relevant previous studies. All items were measured using a five-point Likert-type scale with anchors from strongly disagree to strongly agree. Computer self-efficacy was measured by three-items adapted from Compeau & Higgins (1995) . Four items for measuring internet self-efficacy were adapted from Roca et al. (2006) . Four items for measuring instructor's attitude toward students and three items for measuring technology accessibility were adapted from Volery & Lord (2000) . Learning content as an external variable was measured mainly by adapting scales designed by Lim et al. (2007) . Items for PU and PEOU were adapted from prior work by Venkatesh & Morris (2000) , while PIU items were adapted from Roca et al. (2006) . The questionnaire was provided to respondents in the Indonesian language. Back-translation was conducted to translate the original English instrument into Indonesian (Brislin, 1980) . One of the authors (fluent in Indonesian) translated the original instruments and a colleague back-translated the Indonesian version to English. After this iterative process, the Indonesian version was revised to finalize the instrument. The questionnaire is available upon request from the corresponding author.
Results
Measurement validation
In this study, scale reliability and validity were assessed via confirmatory factor analysis (CFA). Convergent validity of scale items was estimated by reliability, composite reliability, and average variance extracted (AVE) (Fornell & Larcker, 1981) . The standardized CFA loadings for most scale items exceeded the minimum loading criterion of 0.70. Even though the seven items failed to meet the recommended minimum level, their value range from 0.6-0.7 was close enough to suggest that the measurement was reasonably good (Ong & Lai, 2006; Ngai et al., 2007) . The composite reliabilities of all factors also exceeded the recommended 0.70 level. Table 2 shows that the AVE values surpassed the threshold value of 0.50, ranging from 0.503 to 0.756 (Hair, Anderson, Tatham & Black, 1998) . According to Jiang, Klein and Carr (2002) , the AVE estimates normally can be found to be below 0.5 even when reliabilities are acceptable. Therefore we concluded that all constructs in the model had adequate convergent validity. Discriminant validity was obtained by comparing the shared variance between factors with the square root of AVE (values in the diagonal of Table 3 ) for the individual factors (Fornell & Larcker, 1981) . This analysis indicated that the shared variances between the factors (0.280-0.670) were less compared with the square root of the AVE (0.709-0.869) values of the individual factors. Thus discriminate validity was assured (See Table 3 ). Note: Diagonals represent the square roots of AVE and the other matrix entries are the factor correlations.
Evaluation of the structural model and hypothesis testing
SEM approach was adopted to test the fit between the research model and the obtained data. This technique was chosen for its ability to simultaneously examine a series of dependence relationships, especially when there are direct and indirect effects among the constructs within the model (Hair et al., 1998) . In this study, Amos 6.0 was used and the SEM estimation procedure used was maximum likelihood estimation. A similar set of fit indices was used to examine the structural model. Comparison of all fit indices with their corresponding recommended values provided evidence of an acceptable model fit (χ2/df = 587/351= 1.67, p<.00, GFI = 0.89, AGFI = 0.87, CFI = 0.96, and RMSEA = 0.05). There was one exception where the GFI and AGFI values were slightly below the desired level of 0.90. However, it was close enough to suggest that the model fit was reasonably adequate to assess the results for the structural model (Ong & Lai, 2006; Ngai et al., 2007) . Therefore, we concluded that the goodness of fit indices fulfilled the recommended levels, suggesting that the research model provided a good fit to the data.
The next step in the data analysis was to examine the significance and strength of hypothesized relationships in the research model (Figure 2) . The results of the hypotheses testing, including standardized direct (path coefficients), indirect, total effects, path significances and variance explained (R 2 values), for each dependent variable are presented in Table 4 . The results of path analysis are also depicted in Figure 2 with significant paths denoted with bold lines and insignificant paths with dashed lines. Starting from PU, computer self-efficacy and instructor's attitude toward students had no significant relationship with PU. As expected, Internet self-efficacy (β = .16, p< .05), learning content (β = .37, p< .001) and PEOU (β = .34, p< .001) had a significant, positive relationship with PU. These determinants explained approximately 59% of the variance in PU, thus supporting hypotheses H3, H6 and H9. With respect to PEOU, the entire determinant had a positively significant relationship on this endogenous variable. As computer self-efficacy (β = .27, p< .001), Internet self-efficacy (β = .13, p< .05), learning content (β = .40, p< .001) and technology accessibility (β = .14, p< .05) had positive relationships with PEOU, hypotheses H2, H4, H7 and H8 were supported. These determinants explained approximately 52% of the variance in PEOU. With regard to PIU of an e-learning system, approximately 63% of the variance could be explained by PU (β = .52, p< .001) and PEOU (β = .35, p< .001). The major determinant was PU with a total influence of 0.52, attributed purely to the direct relationship. The second determinant was PEOU with a total influence of 0.35, again, mainly due to the direct relationship (0.34) but also in part a consequence of the indirect relationship (0.18). Therefore, hypotheses H10 and H11 were supported. 
Discussion and implications
We developed an extended TAM by incorporating the external variables observed to be the primary influential factors in enhancing e-learning acceptance in Indonesia's higher education context. Those factors were computer self-efficacy, internet self-efficacy, instructor's attitude toward students, learning content, and technology accessibility. Our study results are consistent with numerous prior TAM studies, indicating that both PEOU and PU are crucial determinants for technology acceptance (e.g., Davis, 1989; Igbaria et al., 1997; Gefen & Straub, 1997 , 2000 Venkatesh & Davis, 2000; Gefen, 2003; Ong et al., 2004; Lee, 2006; Ong & Lai, 2006; Hussein et al., 2007; Park et al., 2009 ). We found PU to have more predictive power than PEOU on PIU of an e-learning system. This result implies that PU is the main determinant of e-learning acceptance. PEOU also demonstrated an indirect effect on PIU through PU, which indicates that students tend to adopt e-learning systems if they perceive them to be easy to use.
We recall critical reviews of TAM (Legris et al., 2003; Wu & Wu, 2005) , which have argued the need to incorporate other external and internal variables to provide a comprehensive view of IT adoption behavior. We also responded to calls for TAM to integrate factors related to human change processes to provide more accurate explanations (Csikszentmihalyi, 1993; Cheng, 2011) . We provide the external variables of individual and systematic characteristics of the TAM model to further the research. Previous studies on student acceptance of e-learning systems in higher education have focused on the characteristics of students, such as exploring e-learning concepts among beginning users; course context, such as teaching methods; learning context, such as student perceptions of teaching quality and work quantity; student approaches to learning, in what they do and why they approach learning in particular ways, and the quality of their learning outcomes (Ramsden, 2002; Ellis, Ginns & Piggott, 2009 ). We show that the variation in how students accept e-learning is related to their self-efficacy regarding computers and the internet, what they think they are learning and the influence of instructor characteristics, and learning content and technology accessibility. We add to this research by considering individual and system characteristics as crucial factors between student approaches to e-learning and their acceptance of this technology.
For individual characteristics of TAM external variables, we found that although computer self-efficacy did not significantly affect PU, it did significantly affect PEOU. This may be because people's confidence in their technology-related knowledge and abilities is associated with their judgment of the ease of usage of the system (Madorin&Iwasiw, 1999). We provide empirical evidence that PEOU is more closely associated with computer self-efficacy than is PU. As hypothesized, internet self-efficacy significantly influences PEOU. This result supports previous studies indicating that Internet self-efficacy is a prominent factor affecting PEOU, and, in turn, influencing PIU (Eastin, 2002; Hsu & Chiu, 2004; Roca et al., 2006; Ong & Lai, 2006) . Our findings suggest that instructors and e-learning system designers might wish to consider providing training in an attempt to improve people's Internet self-efficacy, resulting in higher e-learning acceptance. For the systematic characteristics of TAM external variables, our study revealed non-significant relationships between instructor's attitude toward students and PU of e-learning systems. According to Hussein et al. (2007) , in contrast to developed countries, in Indonesia, instructor characteristics are not dominant factors, possibly because most e-learning implementation in Indonesia is conducted asynchronously (Soekartawi, 2005) . According to the ASTD e-learning glossary (2011), asynchronous learning is learning in which interaction between instructors and students occurs intermittently with a time delay. For example, e-mail, blogging, and self-paced courses are taken through the Internet or from CD-ROMs with Q&A mentoring. In contrast, synchronous learning is a real-time, instructor-led online learning event in which all participants are logged on simultaneously and communicate directly with each other. Interaction may occur through audio or videoconferencing, internet telephone, or two-way live broadcasts. In Indonesia, virtual classes between instructor and students using synchronous methods are seldom conducted, likely because of internet connectivity issues. Thus, instructor's attitude toward students is not sufficiently strong to predict PU. We also determined learning content to be a significant predictor for both PU and PEOU. This result is consistent with the findings of Pituch and Lee (2006) , that learning content as part of system functionality exerts a positive effect on PEOU and PU. Hussein et al. (2007) observed that the design and layout of an e-learning management system has a positive effect on student acceptance of online learning. Their study results indicate that learning content has more predictive power regarding e-learning acceptance than do other external variables. Thus, we concluded that instructors and web design managers should focus more attention on developing well-designed learning content. A well-designed e-learning website could facilitate the interactive capacity of course content between students and instructor. In this case, the learning process would work properly to maximize the level of adoption success. As indicated in these results, technology accessibility is a significant predictor of e-learning acceptance in Indonesia. Previous studies have also observed that perceived accessibility is a crucial determinant of the frequency of using information sources (O'Reilly, 1982; Culnan, 1983) . For e-learning developers from developing countries, problems regarding technology accessibility, such as electricity, internet connections, and computer availability remain. Our study result strengthens the argument made in a prior study by Hussein et al.(2007) that the technology factor exerts a significant influence on the PEOU of an e-learning system.
Our study findings have various implications for research and practice. The implications for researchers indicate that the individual characteristics of internet self-efficacy and computer self-efficacy play crucial roles in affecting user beliefs about ease of use. One possible explanation for this may be attributed to motivational theory. Self-efficacy may be considered an intrinsic motivational factor that could help university students self-regulate their motivation toward e-learning. Bandura's social motivational theory (1994) asserts that higher self-efficacy results in a more active learning process. Second, we observed the system characteristics of learning content and technology accessibility to be strong antecedents of ease of use and critical to the success of an e-learning system. We observed learning content to be the strongest antecedent of PU and PEOU in our research model. Third, our study findings contribute to the understanding of user acceptance of an e-learning system and lend support to TAM research findings in that PU and PEOU are critical variables affecting acceptance. Our study result also represents a vital contribution to TAM, suggesting a model for addressing several antecedents of PU and PEOU constructs.
We contribute to practice implications by clarifying methods to enhance student acceptance of e-learning systems in the higher education context. We first show that both individual characteristics, computer selfefficacy and internet self-efficacy, play a crucial role by indirectly affecting PIU of e-learning. Therefore, educators and managers should make every effort to boost the e-learning self-efficacy of university students. Specifically, instructors may apply multimedia to facilitate the absorption of learning content easily (Lee, Cheung & Chen, 2005; Lee, 2006; Cheng, 2011) . Furthermore, instructors may use online chat rooms and discussion boards to interact with students to solve their learning problems via e-learning systems and to make them feel comfortable in the virtual learning environment (Chang & Wang, 2008; Lee et al., 2005; Cheng, 2011) . Because PU is the most crucial antecedent of behavioural intention, educators could increase student usage intention by improving their understanding of how an e-learning system enhances academic performance. Educators can also establish user-friendly software (Quinn, 1995) and create a relaxing atmosphere without time pressure to reduce student anxiety toward computers or the internet (Cheng, 2011) .
Second, we determined that system characteristics, including learning content and technology accessibility, significantly influence learner acceptance behaviours. Learning content, which encompasses both the subject content as well as the pedagogical design of learning activities for students, should be a critical issue during e-learning system design because users are more willing to use technology that pertains to their needs. In practice, we suggest that e-learning designers improve learning content because this factor is a strong predictor of PU and PEOU, which recalls Park (2009) , who suggested that managers and developers develop more user-friendly and user-oriented e-learning content. This type of system helps to change user perceptions and foster greater satisfaction levels, which encourages students to further use e-learning positively. Moreover, designing creative games and incorporating heuristic methods into learning content can enhance students' interest in learning via the e-learning system (Cheng, 2011) . For technology accessibility, we observed that students in Indonesian universities continue to encounter connectivity problems. Similarly to other developing countries, Indonesia faces infrastructure development problems. Thus, it is necessary for universities to support infrastructure development to improve student accessibility to e-learning systems.
Third, our research focus on implementing e-learning innovations in higher educational institutions appears significant when universities are undergoing transformational change. Our research indicates that e-learning systems require mature ICT technology and full support from overall educational management structures that shape the learning environment. Except for discussing the individual characteristic of elearners, our research reveals that systematic characteristics of the e-learning system should be considered to enlighten the e-learning adoption system, which is the current challenge within the university context (Casanovas, 2010) . For universities to promote e-learning they require a well-designed infrastructure and training support system. Although the research context is Indonesia, a cultural understanding of how internet technology of e-learning exported from the west to meet socio-cultural changes when adopting these technologies in Asia is enlightening (Shah, 2010; Wills, 2012) . This implies that current highereducational environments have always been international in scope. Previous research has indicated that cultural differences exist between countries that are e-learning providers (such as Australia) and elearning recipients such as China and the Arab states (McFarlane, 2011) . In Australia, the university environment continues to be more culturally diverse because it has been noticeably influenced by migration in recent decades, particularly from Asia (McFarlane, 2011) . The implication of this research in Indonesia for international education providers such as those in Australia, is that the cultural context of international students should be considered when presenting materials in an e-learning environment. The learning content in the e-learning system or approaches to enhance student self-efficacy should acknowledge the cultural differences between students and be constructed to better accommodate their needs. Thus, we extend the Indonesian higher-education context and provide broader practice and policy implications for international higher education.
Conclusions and limitations
In summary, the findings of this study suggest that both the key variables (PU and PEOU) and external variables (computer self-efficacy, internet self-efficacy, learning content, and technology accessibility) should be considered as important factors in the process of designing, implementing, and operating elearning systems in Indonesia. In particular, the individual characteristics that motivate users to adopt elearning systems (computer self-efficacy and internet self-efficacy), and the system characteristics that support e-learning activities (learning content and technology accessibility) are critical in increasing students' behavioural intention to adopt e-learning systems. Another interesting result is that the instructor's attitude toward students is not a significant predictor in a developing country. This is because most e-learning implementation is still conducted through asynchronous learning, and virtual classes between instructor and students using synchronous methods are seldom conducted. Finally, utilizing the extended model as a theoretical framework, this study assists practitioners and researchers in gaining a more positive perspective on users' acceptance behaviours toward e-learning systems.
The limitations of this study consist of three main issues. First, the findings and their implications presented here were obtained from a single kind of organization, namely, university. Thus, because elearning in Indonesia is a relatively new topic for IT researchers, caution is necessary when generalizing our findings to other user groups or different organizational contexts. Second, responses to this study were voluntary and thus inevitably subject to self-selection biases. Consequently, users who were interested in, had used, or were currently using e-learning may have been more likely to respond to our online survey. To resolve this issue, future research efforts should be conducted to test the proposed model using a random sampling approach. Third, there may be a need to search for additional variables that will improve our predictability to determine the factors that affect the learners' acceptance of elearning systems. Future researchers can investigate other variables, such as the characteristics of learning management systems (LMSs). For instance, students' perception and attitude toward the LMS, including the design of interface, the communication capabilities of the learning system, and media support, need to be examined since technological advances offer rich learning possibilities which may affect the learners' adoption behaviour (Tselios, Daskalakis & Papadopoulou, 2011) . As derived related works examining acceptance of e-learning, the instructor's attitude towards technology (IMS) may influence the use of the type and quality of information technology (Ruiz-Mercader, Merono-Cerdan, & Sabater-Sanchez, 2006; Saadé, Nebebe & Tan, 2007; Ahmed, 2010) . Thus, deep understanding of such issues is required in order to provide a clear understanding of how IMS influences learners' acceptance of e-learning.
